This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

. BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



1/2 ^— v 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A look-up table which stores color conversion information for expressing an image in a 
limited color A look-up table count means to input an image, to calculate color conversion 
information and to store said count result in said look-up table A subtractive color means which 
assigns either of said limited colors a color of each pixel which constitutes an input image with 
reference to a look-up table It is subtractive color equipment equipped with the above, and the 
classification Ruhr is the Ruhr which classifies each pixel of an input image according to a value of a 
color, and it is characterized by having a classification means to classify each pixel of an input image 
according to either of two or more attribute value using said classification Ruhr. 
[Claim 2] Subtractive color equipment according to claim 1 characterized by having a color number 
count means to calculate the color number assigned to a pixel group which classifies each pixel 
which constitutes an input image from a classification means according to said attribute value, and 
by which attribute value is constituted from same pixel based on a result of said classification about 
each attribute value. 

[Claim 3] Said classification Ruhr is subtractive color equipment according to claim 1 or 2 
characterized by inputting a value of saturation and lightness at least among elements which 
constitute a color, and including the Takaaki saturation pixel detection Ruhr which outputs any one 
of the attribute value. 

[Claim 4] Subtractive color equipment according to claim 1 to 3 characterized by having a filter 
means to perform filtering using a square filter. 

[Claim 5] A two-dimensional square filter 1 is subtractive color equipment according to claim 1 to 4 
which is the filter which inputs an image into said filter and makes highest input value of frequency 
an output signal of this filter, and is characterized by performing filtering with a filter means using 
said square filter 1 to a processing result in a subtractive color means. 

[Claim 6] A two-dimensional square filter 2 is an edge extract filter constituted so that an output 
signal of said square filter to an input image might be acquired as edge information on said input 
image. Change an input image into monochrome shade image with at least two or more gradation, 
and said conversion result is received. Subtractive color equipment according to claim 1 to 4 
characterized by having an edge extract means to perform processing which performs filtering 
processing with a filter means using said square filter 2, and extracts an edge component from this 
input image. 

[Claim 7] an image of two sheets ~ inputting — this — a result of having compared a color of the 
points of the same coordinate location of an image of two sheets - responding — a color after 
superposition - calculating - this - subtractive color equipment according to claim 6 characterized 
by equipping a pixel of this coordinate location of an image of one sheet of either of the images of 
two sheets with a superposition means to overwrite said calculated color. 

[Claim 8] A look-up table stores color conversion information for expressing an image in a limited 
color. The 1st step into which the classification Ruhr is the Ruhr which classifies each pixel of an 
input image according to a value of a color, and each pixel of an input image is classified according 
to either of two or more attribute value using said classification Ruhr, The 2nd step which calculates 
the color number assigned to a pixel group by which attribute value is constituted from same pixel 
based on a processing result in said 1st step about each attribute value, The 3rd step which inputs an 
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image, calculates color conversion information and stores said count result in said look-up table, A 
subtractive color method which includes the 4th step which assigns either of said limited colors a 
color of each pixel which constitutes an input image with reference to a look-up table, and the 5th 
step which performs filtering using a square filter. 

[Claim 9] A subtractive color method according to claim 8 characterized by performing filtering 
processing at said 5th step using a square filter 1 according to claim 5 to a processing result in said 
4th step. 

[Claim 10] In a subtractive color method according to claim 8, an input image is further changed into 
monochrome shade image with at least two or more gradation. The 6th step which performs filtering 
processing in the 5th step using a square filter 5 according to claim 6 to said processing result, and 
extracts an edge component from this input image, an image of two sheets — inputting — this — a 
result of having compared a color of the points of the same coordinate location of an image of two 
sheets — responding— a color after superposition — calculating - this — a subtractive color method 
which includes the 7th step which overwrites said calculated color in a pixel of this coordinate 
location of an image of one sheet of either of the images of two sheets. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention decreases intentionally the color 
number of the full color image outputted in image output means, such as a display means and a 
printing means, and it relates to the subtractive color equipment which left the aesthetic property of a 
subject-copy image and which creates the color picture of the illustration style, and its subtractive 
color method, removing a reality. 
[0002] 

[Description of the Prior Art] Generally, with the combination of red (R), green (G), and blue (B), 
the equipment which displays an image expresses pixel data and displays it. With the equipment 
which displays the image called especially a full color image, generally, per pixel, since the frame 
buffer has the memory space for storing red (R), green (G), and the image data in which blue (B) 
lightness has 8 bits (= 256) gradation, it is possible to display the full color image of high degree of 
accuracy. 

[0003] However, in almost all workstations, a personal computer, etc., since the frame buffer does 
not have only the memory space which indicates the full color image by coincidence, the method of 
displaying the full color image of an input in false using the color which can be expressed as a 
display means is used. Although the processing which changes the color of each pixel of a full color 
image into the color which can be expressed as a display means is needed for that purpose, as the 
method of the processing, it is large and there are two of the methods using the statistical distribution 
of the method and color using - dither matrix. Hereafter, the two above-mentioned methods are 
explained briefly. 

[0004] 1) the method using a dither matrix in order are not conspicuous and to carry out the border 
line of the false which produces simply the pixel of the color which cannot express an input image 
when the number of gradation is reduced, this is the method of adding a noise intentionally, and 
when the method using a dither matrix is classified according to the algorithm of processing, it has 
the following two methods. 

[0005] - Don't take into consideration the color of the method of determining the color of the pixel 
concerned in consideration of the color of the circumference pixel of the pixel concerned etc., and 
the circumference pixel of the pixel concerned. The statistic of color distribution of the method input 
image which carries out subtractive color of the dither matrix prepared beforehand to an input image 
using the statistical distribution of method 2 color which determines the color of superposition each 
pixel is calculated. The optimal N color (N: the number of the arbitration below the maximum of a 
color reproducible [ with a display means ]) for reproducing an input image is calculated, and a look- 
up table is created, and — each pixel of an input image — a look-up table and - if there is the same 
color - the color - by changing, full color image data is changed into the color which can be 
expressed as a display means, and is displayed on the color most resembled in the look-up table 
when there was no same color. 

[0006] In addition, the method of the above 1 is "JP,8-22273,A" etc., and the method of the above 2 
is indicated in "JP,5-89972,A", "JP ? 5-215260,A", "a "image-analysis handbook", pp.505-516, 
University of Tokyo Press, 1991", etc. 
[0007] 
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[Problem(s) to be Solved by the Invention] The place made into the purpose of this invention is 
creating the color picture of the illustration style which left the aesthetic property of a subject-copy 
image, inputting a full color image and removing a reality from this input image. For example, in 
animation, an illustration, etc., being expressed by the solid coating without gradation, ****** G f 
animation and an illustration is [ direction ] stronger and a person's skin comes out rather than it is 
expressed by gradation using the gradation of a color. Therefore, when a full color image is inputted, 
it is desirable to repaint the gradation expression of this full color image in a single color as much as 
possible by subtractive color processing. For example, when the full color image of a person face is 
inputted, it is beige and a beige portion has the desirable thing with 2 thru/or 3 typical colors for 
which subtractive color can be carried out so that it can replace and express. And ****** of 
animation and an illustration is strengthened for the direction where the boundary of different colors 
is not expressed in the style of gradation using false gradation, but a boundary is expressed clearly. 
[0008] If the effectiveness of the conventional subtractive color processing is considered in this 
viewpoint, since it is a method for reproducing the full color image of an input exactly as much as 
possible using a limited color, the not suitable method using the dither matrix of the above 1 is clear 
to the purpose of this invention first. 

[0009] On the other hand, the method of carrying out subtractive color using the statistical 
distribution of the color of the above 2 is structure which reduces the color number by defining 
distance in the RGB color space which consists of red (R), green (G), and three blue (B) lightness 
shafts, and summarizing colors with said near distance in the color used as one representation. 
Namely, by the conventional method, if the number of foreground colors (temporarily referred to as 
M here) is specified It is what calculates the optimal distance in the RGB space for distinguishing by 
different color with in M color by scanning the whole full color image of an input, and performs 
conversion in the representation color of M pieces of each pixel of the input image according to the 
count / aforementioned distance of a -M piece representation color. Since the whole full color image 
of an input is scanned and M color of representation is decided, the gradation portion from which the 
color which said distance became large when setting up the value of M small, therefore was alike 
changes continuously can be replaced to some extent by the single color or two or more 2 or 3 
colors. 

[0010] It is a place, for example, on the whole, it is somber, and only mere a few considers the image 
with which ** and a kana portion exist. By such image, although even the time is impressively 
reflected to people's eyes, this ** and a kana portion By the conventional method, in an input image, 
few [ operating frequency ] colors Since it will be absorbed by either of said representation colors, 
the impression received from the subtractive color image which above ** and the color of a kana 
portion will be transposed to one of the representation colors [ finishing / count ], and was obtained 
as a result of processing has a high possibility of becoming a different thing from the impression 
received from an input image. 

[001 1] Therefore, even if only mere a few inputs the image with which ** and a kana portion exist as 
a technical problem which should be solved, it is offering the equipment which can perform 
subtractive color processing of an image, and its method, leaving the ** and kana portion. 
[0012] 

[Means for Solving the Problem] In order to solve this technical problem, subtractive color 
equipment by this invention A look-up table which stores color conversion information for 
expressing an image in a limited color, A classification means to classify each pixel of an input 
image according to either of two or more attribute value using the classification Ruhr which 
classifies each pixel of an input image according to a value of a color, and said classification Ruhr, A 
color number count means to calculate the color number assigned to a pixel group which classifies 
each pixel which constitutes an input image from a classification means according to said attribute 
value, and by which attribute value is constituted from same pixel based on a result of said 
classification about each attribute value, A look-up table count means to input an image, to calculate 
color conversion information and to store said count result in said look-up table, It is characterized 
by providing a subtractive color means which assigns either of said limited colors a color of each 
pixel which constitutes an input image as a main component with reference to a look-up table. 
[0013] Moreover, the 1st step into which a subtractive color method by this invention classifies each 
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pixel of an input image according to either of two or more attribute value using said classification 
Ruhr, The 2nd step which calculates the color number assigned to a pixel group by which attribute 
value is constituted from same pixel based on a processing result in said 1st step about each attribute 
value, The 3rd step which inputs an image, calculates color conversion information and stores said 
count result in said look-up table, It is characterized by including the 4th step which assigns either of 
said limited colors a color of each pixel which constitutes an input image, and the 5th step which 
performs filtering using a square filter with reference to a look-up table. 

[0014] In this invention, the color number assigned to a pixel group which classified each pixel of an 
input image according to either of two or more attribute value and has the same attribute value in 
each to each attribute value with reference to a classification result with a color number count means 
with a classification means first continuously, referring to the classification Ruhr is calculated. 
[0015] With a look-up table count means, with reference to a processing result of said color number 
count means, a look-up table corresponding to each is created, finally, with reference to said look-up 
table, color conversion of each pixel of an input image is performed, and a desired subtractive color 
processing image is obtained with a subtractive color means about each attribute value. 
[0016] 

[Embodiment of the Invention] Hereafter, one example of this invention is explained using a 
drawing. Dr awing 1 is the block diagram having shown the configuration of the subtractive color 
equipment of this invention according to claim 1 . 

[0017] The look-up table which stores color conversion information for the subtractive color 
equipment by this invention to express an image in a limited color as a main component (105), The 
classification Ruhr which classifies each pixel of an input image according to the value of a color 
(102), A classification means to classify each pixel of an input image according to either of two or 
more attribute value using the classification Ruhr (102) (101), Each pixel which constitutes an input 
image from a classification means (101) is classified according to said attribute value. A color 
number count means to calculate the color number assigned to the pixel group by which attribute 
value is constituted from same pixel based on the result of said classification about each attribute 
value (103), A look-up table count means to input an image, to calculate color conversion 
information and to store said count result in a look-up table (105) (104), An input means to be 
characterized by having the subtractive color means (106) which assigns either of said limited colors 
the color of each pixel which constitutes an input image with reference to a look-up table (105), and 
to input an image further (108), It has the configuration which consists of a filter means (107) to 
perform filtering using a square filter, and a display means (109) to display an image. 
[0018] Hereafter, each component which constitutes this invention is explained. Drawing 2 - 
drawing 4 are the conceptual diagrams having shown the example of a configuration of a look-up 
table (105) needed in processing at large [ in this invention ]. first, the look-up table (105) shown in 
drawing 2 -- red (R) — green — it is an example in case the lightness of (G) and blue (B) has 8 bits (= 
256) gradation. In this example, the numeric value which buries 8 bits of RGB at a time from a high 
order in this order, and is expressed with a total of 3 bytes is made into the table number (it 
corresponds to the element number as used in the field of 201 and an array) of a look-up table (105), 
and the configuration that the data of the color which should actually be replaced is stored in that 
array element (202) is taken. 

[0019] For example, in the example of dr awin g 2 , if the value of (R, G, B) becomes (0x01, 0x01, 
0x01) If it will be set to 0x010101 if this is collectively expressed by 3 bytes, and further 0x010101 
is changed into decimal system Since the data which will call it the data of the 65793rd array 
element and is stored there is 0x000000, if there is data of the above (0x01, 0x01, 0x01) Replacing 
by (0x00, 0x00, 0x00) can read this data in the look-up table (105) of drawing. 2 . 
[0020] However, if red (R), green (G), and the look-up table (105) in which blue (B) lightness has 8 
bits (= 256) gradation are created as mentioned above, it will pose a problem that the memory space 
which stores this look-up table (105) becomes great. For example, 3 bytes per color of data which 
stores the data after color conversion is required, and since this data array size becomes a part for the 
color number, i.e., 16777216 pieces, it is not suitable for mounting in the example of drawing 2 , in 
respect of memory space, processing speed, etc. 

[0021] Then, red (R), green (G), the look-up table (105) that dropped blue (B) lightness to gradation 
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(4 thru/or 5 bits) are used in fact. The lightness of drawing 3 of red (R), green (G), and blue (B) is 
the example of the look-up table (105) of a 4-bit case, and the size of a look-up table (105) can be 
managed with 4096 pieces in this case. 

[0022] Moreover, draw ing 4 is the look-up table (105) constituted so that still more nearly required 
memory space could be lessened, when the color number after subtractive color is less than 256 
colors (= 1 byte). In this example, it is made the line number (203) of the conversion table (it is 
especially called a color palette here) which does not write that color in the portion which writes in 
the color after the subtractive color in the conventional look-up table (105) directly, but has actually 
written that color data in it. If it carries out like this, the size of the location which writes in the color 
after the subtractive color of a look-up table (105) will end by 1 byte. Although it is necessary to 
prepare a color palette independently, considering the sum total of required memory, it is clear that 
the way which creates a color palette independently can be managed with small memory space. 
[0023] This classification Ruhr (102) is the Ruhr which classifies each pixel of an input image 
according to the value of the color of this pixel about a certain pixel, for example, it seems for the 
classification means (101) by this invention to classify each pixel of an input image according to 
either of two or more attribute value using the classification Ruhr (102) by this invention, and to 
show it in the following examples. However, saturation shall be expressed with s, lightness shall be 
expressed with v, and each of s and v shall take the value of the range of 0-255 here. 
[0024] In addition, the processing in a classification means (101) is equivalent to the processing of 
the 1st of a step in the subtractive color method of this invention according to claim 8. 
[0025] Example: "about a certain pixel, the value of s of the pixel concerned and v is calculated, or 
(144 or more [ And the value of v or more by 128 ]) if the value of (v is or more 224), the value of A, 
otherwise, attribute value will be set to B for the value of the attribute value of the pixel concerned" 
of the classification Ruhr. [ s ] 

[0026] In addition, the classification Ruhr (102) used in the above-mentioned example is usable also 
as one example of the Takaaki saturation pixel detection Ruhr of this invention according to claim 3. 
Below, the above-mentioned example is called classification Ruhr (1). 

[0027] Then, the flow of processing with a classification means (101) is explained according to 
drawing 5 . Drawing 5 is a flow chart which shows the flow of processing with the classification 
means (101) by this invention. 

[0028] (301a) Initialize a look-up table (105) with values other than the value used as attribute value. 

[0029] (302a) Take out 1 pixel of the arbitration which attribute value has not determined yet in an 
input image, and the classification Ruhr (102) determines the attribute value of the pixel concerned. 
[0030] (303a) Write in the attribute value determined as the look-up table (105) corresponding to the 
color of the pixel concerned. 

[0031] (304a) About all the pixels of an input image, if the above (302a) of - (303a) and processing 
are completed, processing with a classification means (101) will be ended. Moreover, if it has not 
ended, return (302a) - (303a) processing will be repeated to (302a). 

[0032] In addition, drawing 6 is the example of the concrete processing flow at the time of applying 
classification Ruhr (1) in drawin g 5 . Since the contents of the flow of processing are the same as 
drawing 5 , explanation is omitted. 

[0033] The color number count means (103) by this invention calculates the color number assigned 
to the pixel group by which attribute value is constituted from same pixel about each attribute value 
based on the result into which each pixel which constitutes an input image was classified according 
to the classification means (101). Dra win g 7 is what showed the example of the flow of the 
processing in the color number count means (103) by this invention in the form of the flow chart, 
and explains the example of processing in a color number count means (103) according to dra wing 
7 . In addition, the processing in a color number count means (103) is equivalent to the processing of 
the 2nd of a step in the subtractive color method of this invention according to claim 8. 
[0034] (401) Input the color number N after subtractive color. Moreover, the number of the attribute 
value classified according to the classification means (101) is investigated by referring to a look-up 
table (105). Here, on account of explanation, said number considers as k pieces, and sets attribute- 
value of eye i (1 <=i<=k) watch to Ai. 



http://www4.ipdl jpo.gojp/cgi-bin/tran_web^cgi_ejje 



2004/02/02 



5/8 ^— v 



[0035] (402) Calculate the sample size Hi of the i= 1, --, pixel group whose attribute value is Ai 
about k, and the degree [ group / whose attribute value is Ai / pixel ] Vi of scatter. 
[0036] Although many things are considered by said count method of Vi, here For example, a pixel 
is decomposed into the component of the color of red (R), green (G), and blue (B). Although 
distribution was calculated in the parameter space out of which red (R), green (G), and blue (B) 
come, respectively, as long as the scatter of the pixel group in a color space, such as considering as 
the value of Vi it being also at total value, is reflected, the count method of Vi may be what kind of 
thing. 

[0037] (403) Calculate the color number nickel assigned to the i= 1, --, pixel group the value of Hi 
and the value of Vi to whose attribute value is Ai about k. 

[0038] Here, although many things are considered by the count method of nickel, as a statement of 
principles, when the - frequency Hi is large, it is large in the value of nickel, and the value of nickel 
is made small when Hi is small. 

[0039] - When the degree Vi of scatter is large, it is large in the value of nickel, and when Vi is 
small, make the value of nickel small. 

[0040] Then, it is thought that appropriate allocation of the color number can be performed. It is 
based on the above-mentioned plan, for example, is the next formula (1) nickel=Sqrt(Hi) xVi. 
Formula (1) 

nickel is normalized and it is thought that methods, such as obtaining target nickel, are effective so 
that nickel may be calculated with (however, the function with which Sqrt(x) returns the square root 
of x), then it may fill sigma(i= 1, --, k) nickel=N. 

[0041] Although how to calculate the color number nickel above based on the sample size Hi of the 
pixel group whose attribute value is Ai, and the degree [ group I whose attribute value is Ai / pixel ] 
Vi of scatter was shown For example, methods, such as observing only the sample size Hi of the i= 
1, -, pixel group whose attribute value is Ai about k, and deciding the value of nickel by the ratio of 
the square root more simply, may be used to make processing cost small as much as possible with 
equipment with slow processing speed. 

[0042] Namely, the following formula (2), nickel=Sqrt (Hi) Formula (2) 

nickel is normalized and it is thought that methods, such as obtaining target nickel, are effective so 
that nickel may be calculated with (however, the function with which Sqrt(x) returns the square root 
of x), then sigma(i= 1, --, k) nickel=N may be filled. 

[0043] In addition, in count of nickel, though which of the above-mentioned formula (1) or a formula 
(2) is used, the value of Hi affects nickel, but when Hi is sufficiently small, it becomes meaningless 
to give one or more values to nickel. In that case, the i-th attribute value is good to transpose to one 
of the other attribute value with a certain means. In for example, the condition which should be 
divided into two attributes by a certain classification Ruhr (102) The total of the pixel according to 
which the total of the pixel classified into one one of attributes was classified into the attribute of 
another side, When the result of not filling to 0.3% is brought, all pixels by for example, the reason 
for hitting an example of the above-mentioned replacement of making it the same attribute value etc. 
According to the classification result, when additional processing like this example is required, 
additional processing doubles required conditions and the contents of said additional processing, and 
should just describe them to the classification Ruhr (102) (refer to the following example). 
[0044] Example: "about a certain pixel, the value of s of the pixel concerned and v is calculated, or 
(144 or more [ And the value of v or more by 128 ]) if the value of (v is or more 224), the value of A, 
otherwise, attribute value will be set to B for the value of the attribute value of the pixel concerned" 
which added processing of classification Ruhr (1). [ s ] 

[0045] Moreover, after classification processing, if the rate that the pixel of A occupies [ - attribute 
value which performs the following 2 processings if needed ] is 0.3% or less of ****** ? attribute 
value changes all the attribute value of the pixel of A into B. 

[0046] - If the rate that the pixel of B occupies [ attribute value ] is 0.3% or less of ******, attribute 
' value changes all the attribute value of the pixel of B into A. 

[0047] The look-up table count means (104) by this invention calculates the representation color of 
the pixel group by which attribute value is constituted from a pixel with the same attribute value 
based on the color number assigned to the pixel group which consists of same pixels, and stores said 
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count result in a look-up table (105). 

[0048] Drawing 8 is the flow chart which shows the example of the flow of the processing in the 
look-up table count means (104) by this invention, and explains the example of processing in a look- 
up table count means (104) according to drawing 8 . In addition, the processing in a look-up table 
count means (104) is equivalent to the processing of the 3rd of a step in the sub tractive color method 
of this invention according to claim 8. 

[0049] (501) Calculate the distance Di which judges whether it is the color to which attribute value 
was similar in the color space for the pixel group which is Ai from the color number nickel assigned 
to the pixel group whose value and attribute value of sample size Hi of the i= 1, pixel group 
whose attribute value is Ai about k are Ai. 

[0050] Various methods are indicated about the count method of Di. For example, it is thought that 
the distance defined as pp.513-514 of the above-mentioned reference "a "image-analysis handbook"" 
by the method by cube maximum dense arrangement of an indication is one of the distance 
definitions suitable for this method. 

[0051] (502) Calculate the representation color of nickel individual to the i= 1, — , pixel group whose 
attribute value is Ai about k based on said distance Di. Although indicated also about the algorithm 
which selects this representation color by the method by legislation maximum dense arrangement of 
an indication in the above-mentioned reference, it is possible to apply said algorithm to selection of 
the representation color in this processing, in addition, the thing for which the count for which it 
opted is repeated with said algorithm — although the method of determining a more suitable 
representation color is indicated, it is possible to obtain the result at which performing once said 
count for which it opted also maintained the quality of a degree to make processing cost small as 
much as possible with equipment with slow processing speed. 

[0052] (503) Calculate in which representation color of each i= 1, — , pixel nickel individual whose 
attribute value is Ai about k it replaces based on the distance in a color space, write a result in a look- 
up table (105), and end processing with a look-up table count means (104). 

[0053] The subtractive color means (106) by this invention performs processing which assigns either 
of said limited colors the color of each pixel which constitutes an input image with reference to a 
look-up table (105). Drawing 9 is the example which showed briefly the flow of processing with the 
subtractive color means (106) by this invention with the flow chart, and explains briefly the flow of 
processing with a subtractive color means (106) according to dr awin g 9 . In addition, the processing 
in a subtractive color means (106) is equivalent to the processing of the 4th of a step in the 
subtractive color method of this invention according to claim 8. 

[0054] (601) Take out 1 pixel of the arbitration which omits color conversion yet in the input image, 
and rewrite the color of the pixel concerned by the color after the conversion currently written there 
with reference to the portion of the color corresponding to the pixel concerned of the pixel of a look- 
up table (105) concerned. 

[0055] (602) About all the pixels of an input image, if processing of the above (601) is completed, 
processing with a subtractive color means (106) will be ended. Moreover, processing of (601) will be 
repeated if it has not ended. 

[0056] Next, the flow of the whole subtractive color processing by the subtractive color equipment 
and the subtractive color method by this invention is explained according to the flow chart of 
drawing 10 . Moreover, drawing 11 shows signs that the contents of the look-up table (105) write 
and it changes as processing progresses, in addition, this example - the red (R) of the color data of 
each pixel of an input image - green — (G) and blue (B) - each lightness - 4 bits (= 16) gradation - 
having - the classification Ruhr of the above-mentioned [ the classification Ruhr (102) ] - it is 
about the case where (1) is used. 

[0057] (701) Input an image with an input means (108) and initialize a look-up table (105). Drawing 
JJ (a) shows the condition that the look-up table (105) was initialized. 

[0058] (702) With a classification means (101), classify each pixel of an input image according to 
either of two or more attribute value, referring to the classification Ruhr (102), and overwrite the 
result at a look-up table (105) ( drawing J 1 (b)). In addition, this example is the case where above- 
mentioned classification Ruhr (1) is used as an example of the classification Ruhr (102). 
[0059] (703) Investigate two or more [ the number of the attribute value according to which it was 
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classified with the classification means (101) ] by referring to a look-up table (105) with a color 
number count means (103). This number is set to k. If it is k= 1, and it becomes k>l about the 
following processing (704) - (705), the following processing (706) - (708) will be performed. In said 
classification Ruhr (1), since it is the Ruhr which classifies a pixel into two kinds of attribute value, 
A and B, it is set to k= 2. 

[0060] In addition, since it is technology well-known about the configuration method of the look-up 
table (105) in the following processings (705), below, signs that a look-up table (105) is 
reconfigurated and the contents are rewritten perform explanation using drawing 11 (c, d) only in 
processing of (707). 

[0061] (704) With a look-up table count means (104), calculate the representation color for the color 
number after the subtractive color processing specified beforehand, and complete a look-up table 
(105). In the case of k= 1, a look-up table (105) turns into a look-up table (105) of the usual format, 
as drawn on drawing 4 . 

[0062] (705) Rewrite the color of each pixel which constitutes an input image from a subtractive 
color means (106) with reference to a look-up table (105) by the color to which said limited color is 
equivalent. 

[0063] (706) Calculate the color number assigned to the pixel group by which attribute value is 
constituted from same pixel with a color number count means (103) based on the result into which 
each pixel which constitutes an input image was classified according to the classification means 
(101) about each attribute value. Here, the color number to which the color number temporarily 
assigned to A was assigned by Na and B is set to Nb. 

[0064] (707) With a look-up table count means (104), create the look-up table (105) corresponding 
to each attribute value, calculate the representation color for the color number after subtractive color 
to coincidence, and complete a look-up table (105). In the example of drawing 11(c), two look-up 
tables (105) corresponding to attribute value A and B are created. Moreover, size (size of an array) 
also creates the color palette ( drawing 1 1 (d)) of Na and Nb to coincidence. And about attribute 
value A, the representation color for Nb is calculated and the look-up table (105) corresponding to 
each is completed [ attribute value / B / for Na ]. 

[0065] (708) Rewrite the color of each pixel which constitutes an input image from a subtractive 
color means (106) by the color to which said limited color is equivalent with reference to the look-up 
table (105) corresponding to the attribute value A and B of said pixel. 

[0066] (709) If it is necessity, filtering, such as noise rejection, will be performed to the image after 
subtractive color processing. 

(710) Express a subtractive color image as a display means (109), and end subtractive color 
processing. 

[0067] In addition, drawing 12 is the block diagram having shown the example of a configuration of 
the subtractive color equipment of this invention according to claim 7. With the subtractive color 
equipment of this invention according to claim 7, as drawi ng 12 has shown An edge extract means to 
use a filter means (107) and to extract the edge component of an input image further to the 
subtractive color equipment ( drawing 1 ) of this invention according to claim 1 (1 10), By making it 
the configuration which added a superposition means (1 1 1) to have compared the lightness value of 
a pixel and to compound the image of two sheets, an edge image can be laid on top of the image 
which carried out subtractive color. In this case, what is necessary is to measure the lightness of the 
points of the same coordinate location of the inputted image of two sheets as the count method of the 
color after piling up an image, and just to use methods, such as making into the color of the pixel 
after superposition the color of the pixel of the one where lightness is lower, in a superposition 
means (1 1 1). It becomes possible to create automatically the image with which the effect of the 
animation style was given to an input image by this superposition processing. 
[0068] in addition, processing [ in / in the processing in a filter means (107) / the subtractive color 
method of this invention according to claim 8 ] of the 5th of a step - moreover, the processing in 
said superposition means (111) is equivalent to the processing of the 7th of a step in the subtractive 
color method of this invention according to claim 10, respectively. 

[0069] Drawing 13 shows the flow of the processing in the subtractive color equipment according to 
claim 7 and the subtractive color method according to claim 10 of this invention in the form of a 
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flow chart. After the whole processing performs processing (701) (- (710)) of subtractive color, and 
processing (711) of an edge extract in parallel (the point is sufficient as which processing), it lays the 
image of the processing result of subtractive color (701), and the image of an edge extract processing 
result on top of the last, and is completed. In addition, since the configuration method of an edge 
extract means (1 10) and the configuration method of the square filter used in that case are explained 
in full detail by Japanese Patent Application No. No. 81268 [ eight to ], explanation is omitted here. 
Moreover, since it is the same as the processing in the processing (701) in drawing 1 3 , and drawing 
10 , - (710) omits explanation. Moreover, the processing in an edge extract means (1 10) is equivalent 
to the processing of the 6th of a step in the subtractive color method of this invention according to 
claim 10. 
[0070] 

[Effect of the Invention] By preparing the classification Ruhr according to a use and carrying out the 
analysis classification of the color distribution of an input image in this invention, using this 
classification Ruhr with a classification means for example, on the whole, it is somber and only mere 
a few about the image with which ** and a kana portion exist It could check how much existences 
[ this ** or a kana portion ] there are, and the processing which calculates the suitable color number 
assigned to this **, a kana portion, and the other portion by the processing result of said 
classification means with a color number count means is newly incorporated. 
[0071] In the conventional subtractive color processing, since data with small frequency was 
statistically absorbed to the whole by data with large frequency, there was a problem that data with 
this small frequency will be lost by subtractive color processing, but by installation of this 
classification Ruhr, a classification means, and a color number count means, even if frequency was 
small, subtractive color [ having left the required portion ] processing was attained. For example, in 
the example of the above-mentioned image, it can realize that only mere a few performs subtractive 
color processing independently in **, a kana portion, and the other portion, and after subtractive 
color processing can leave ** and a kana portion as the result. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[A technical field to which invention belongs] This invention decreases intentionally the color 
number of a full color image outputted in image output means, such as a display means and a 
printing means, and it relates to subtractive color equipment which left aesthetic property of a 
subject-copy image and which creates a color picture of the illustration style, and its subtractive 
color method, removing a reality. 



[Translation done.] 



http://www4jpdljpo.gojp/cgi-bin/tran_web_cgi_eije 



2004/02/02 



1/1 s<— V 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Generally, with the combination of red (R), green (G), and blue (B), 
the equipment which displays an image expresses pixel data and displays it. With the equipment 
which displays the image called especially a full color image, generally, per pixel, since the frame 
buffer has the memory space for storing red (R), green (G), and the image data in which blue (B) 
lightness has 8 bits (= 256) gradation, it is possible to display the full color image of high degree of 
accuracy. 

[0003] However, in almost all workstations, a personal computer, etc., since the frame buffer does 
not have only the memory space which indicates the full color image by coincidence, the method of 
displaying the full color image of an input in false using the color which can be expressed as a 
display means is used. Although the processing which changes the color of each pixel of a full color 
image into the color which can be expressed as a display means is needed for that purpose, as the 
method of the processing, it is large and there are two of the methods using the statistical distribution 
of the method and color using - dither matrix. Hereafter, the two above-mentioned methods are 
explained briefly. 

[0004] 1) the method using a dither matrix — in order are not conspicuous and to carry out the border 
line of the false which produces simply the pixel of the color which cannot express an input image 
when the number of gradation is reduced, this is the method of adding a noise intentionally, and 
when the method using a dither matrix is classified according to the algorithm of processing, it has 
the following two methods. 

[0005] - calculate the statistic of color distribution of the method input image which carries out 
subtractive color of the dither matrix prepared beforehand to an input image using the statistical 
distribution of method 2 color which determines the color of superposition each pixel regardless of 
the color of the method of determining the color of the pixel concerned in consideration of the color 
of the circumference pixel of the pixel concerned etc., and the circumference pixel of the pixel 
concerned, and reproduce an input image Optimal N color (N: the number of the arbitration below 
the maximum of a color reproducible [ with a display means ]) is calculated, and a look-up table is 
created, and — each pixel of an input image - a look-up table and - if there is the same color - the 
color - by changing, full color image data is changed into the color which can be expressed as a 
display means, and is displayed on the color most resembled in the look-up table when there was no 
same color. 

[0006] In addition, the method of the above 1 is "JP,8-22273,A" etc., and the method of the above 2 
is indicated in "JP,5-89972,A", "JP,5-215260,A", "a "image-analysis handbook", pp.505-516, 
University of Tokyo Press, 1991", etc. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] preparing the classification Ruhr according to a use and carrying out the 
analysis classification of the color distribution of an input image in this invention, using this 
classification Ruhr with a classification means — or [ for example, / that only mere a few has 
existences / how much / of this ** and a kana portion by on the whole being somber about the image 
with which ** and a kana portion exist ] - it can check — the processing result of said classification 
means The processing which calculates the suitable color number assigned to this **, a kana portion, 
and the other portion with a color number count means is newly incorporated. 
[0071] In the conventional sub tractive color processing, since data with small frequency was 
statistically absorbed to the whole by data with large frequency, there was a problem that data with 
this small frequency will be lost by subtractive color processing, but by installation of this 
classification Ruhr, a classification means, and a color number count means, even if frequency was 
small, subtractive color [ having left the required portion } processing was attained. For example, in 
the example of the above-mentioned image, it can realize that only mere a few performs subtractive 
color processing independently in **, a kana portion, and the other portion, and after subtractive 
color processing can leave ** and a kana portion as the result. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The place made into the purpose of this invention is 
creating the color picture of the illustration style which left the aesthetic property of a subject-copy 
image, inputting a full color image and removing a reality from this input image. For example, in 
animation, an illustration, etc., being expressed by the solid coating without gradation, ****** of 
animation and an illustration is [ direction ] stronger and a person's skin comes out rather than it is 
expressed by gradation using the gradation of a color. Therefore, when a full color image is inputted, 
it is desirable to repaint the gradation expression of this full color image in a single color as much as 
possible by subtractive color processing. For example, when the full color image of a person face is 
inputted, it is beige and a beige portion has the desirable thing with 2 thru/or 3 typical colors for 
which subtractive color can be carried out so that it can replace and express. And ****** 0 f 
animation and an illustration is strengthened for the direction where the boundary of different colors 
is not expressed in the style of gradation using false gradation, but a boundary is expressed clearly. 
[0008] If the effectiveness of the conventional subtractive color processing is considered in this 
viewpoint, since it is a method for reproducing the full color image of an input exactly as much as 
possible using a limited color, the not suitable method using the dither matrix of the above 1 is clear 
to the purpose of this invention first. 

[0009] On the other hand, the method of carrying out subtractive color using the statistical 
distribution of the color of the above 2 is structure which reduces the color number by defining 
distance in the RGB color space which consists of red (R), green (G), and three blue (B) lightness 
shafts, and summarizing colors with said near distance in the color used as one representation. 
Namely, by the conventional method, if the number of foreground colors (temporarily referred to as 
M here) is specified It is what calculates the optimal distance in the RGB space for distinguishing by 
different color with in M color by scanning the whole full color image of an input, and performs 
conversion in the representation color of M pieces of each pixel of the input image according to the 
count / aforementioned distance of a -M piece representation color. Since the whole full color image 
of an input is scanned and M color of representation is decided, the gradation portion from which the 
color which said distance became large when setting up the value of M small, therefore was alike 
changes continuously can be replaced to some extent by the single color or two or more 2 or 3 
colors. 

[0010] It is a place, for example, on the whole, it is somber, and only mere a few considers the image 
with which ** and a kana portion exist. By such image, although even the time is impressively 
reflected to people's eyes, this ** and a kana portion By the conventional method, in an input image, 
few [ operating frequency ] colors Since it will be absorbed by either of said representation colors, 
the impression received from the subtractive color image which above ** and the color of a kana 
portion will be transposed to one of the representation colors [ finishing / count ], and was obtained 
as a result of processing has a high possibility of becoming a different thing from the impression 
received from an input image. 

[001 1] Therefore, even if only mere a few inputs the image with which ** and a kana portion exist as 
a technical problem which should be solved, it is offering the equipment which can perform 
subtractive color processing of an image, and its method, leaving the ** and kana portion. 
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MEANS 



[Means for Solving the Problem] In order to solve this technical problem, subtractive color 
equipment by this invention A look-up table which stores color conversion information for 
expressing an image in a limited color, A classification means to classify each pixel of an input 
image according to either of two or more attribute value using the classification Ruhr which 
classifies each pixel of an input image according to a value of a color, and said classification Ruhr, A 
color number count means to calculate the color number assigned to a pixel group which classifies 
each pixel which constitutes an input image from a classification means according to said attribute 
value, and by which attribute value is constituted from same pixel based on a result of said 
classification about each attribute value, A look-up table count means to input an image, to calculate 
color conversion information and to store said count result in said look-up table, It is characterized 
by providing a subtractive color means which assigns either of said limited colors a color of each 
pixel which constitutes an input image as a main component with reference to a look-up table. 
[0013] Moreover, the 1st step into which a subtractive color method by this invention classifies each 
pixel of an input image according to either of two or more attribute value using said classification 
Ruhr, The 2nd step which calculates the color number assigned to a pixel group by which attribute 
value is constituted from same pixel based on a processing result in said 1st step about each attribute 
value, The 3rd step which inputs an image, calculates color conversion information and stores said 
count result in said look-up table, It is characterized by including the 4th step which assigns either of 
said limited colors a color of each pixel which constitutes an input image, and the 5th step which 
performs filtering using a square filter with reference to a look-up table. 

[0014] In this invention, the color number assigned to a pixel group which classified each pixel of an 
input image according to either of two or more attribute value and has the same attribute value in 
each to each attribute value with reference to a classification result with a color number count means 
with a classification means first continuously, referring to the classification Ruhr is calculated. 
[0015] With a look-up table count means, with reference to a processing result of said color number 
count means, a look-up table corresponding to each is created, finally, with reference to said look-up 
table, color conversion of each pixel of an input image is performed, and a desired subtractive color 
processing image is obtained with a subtractive color means about each attribute value. 
[0016] 

[Embodiment of the Invention] Hereafter, one example of this invention is explained using a 
drawing. Drawing 1 is the block diagram having shown the configuration of the subtractive color 
equipment of this invention according to claim 1. 

[0017] The look-up table which stores color conversion information for the subtractive color 
equipment by this invention to express an image in a limited color as a main component (105), The 
classification Ruhr which classifies each pixel of an input image according to the value of a color 
(102), A classification means to classify each pixel of an input image according to either of two or 
more attribute value using the classification Ruhr (102) (101), Each pixel which constitutes an input 
image from a classification means (101) is classified according to said attribute value. A color 
number count means to calculate the color number assigned to the pixel group by which attribute 
value is constituted from same pixel based on the result of said classification about each attribute 
value (103), A look-up table count means to input an image, to calculate color conversion 
information and to store said count result in a look-up table (105) (104), An input means to be 
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characterized by having the subtractive color means (106) which assigns either of said limited colors 
the color of each pixel which constitutes an input image with reference to a look-up table (105), and 
to input an image further (108), It has the configuration which consists of a filter means (107) to 
perform filtering using a square filter, and a display means (109) to display an image. 
[0018] Hereafter, each component which constitutes this invention is explained. Drawing 2 - 
drawing 4 are the conceptual diagrams having shown the example of a configuration of a look-up 
table (105) needed in processing at large [ in this invention ]. first, the look-up table (105) shown in 
drawing 2 — red (R) — green — it is an example in case the lightness of (G) and blue (B) has 8 bits (= 
256) gradation. In this example, the numeric value which buries 8 bits of RGB at a time from a high 
order in this order, and is expressed with a total of 3 bytes is made into the table number (it 
corresponds to the element number as used in the field of 201 and an array) of a look-up table (105), 
and the configuration that the data of the color which should actually be replaced is stored in that 
array element (202) is taken. 

[0019] For example, in the example of drawing 2 , if the value of (R, G, B) becomes (0x01, 0x01, 
0x01) If it will be set to 0x010101 if this is collectively expressed by 3 bytes, and further 0x010101 
is changed into decimal system Since the data which will call it the data of the 65793rd array 
element and is stored there is 0x000000, if there is data of the above (0x01, 0x01, 0x01) Replacing 
by (0x00, 0x00, 0x00) can read this data in the look-up table (105) of dra win g 2 . 
[0020] However, if red (R), green (G), and the look-up table (105) in which blue (B) lightness has 8 
bits (= 256) gradation are created as mentioned above, it will pose a problem that the memory space 
which stores this look-up table (105) becomes great. For example, 3 bytes per color of data which 
stores the data after color conversion is required, and since this data array size becomes a part for the 
color number, i.e., 16777216 pieces, it is not suitable for mounting in the example of dr aw i n g 2 , in 
respect of memory space, processing speed, etc. 

[0021] Then, red (R), green (G), the look-up table (105) that dropped blue (B) lightness to gradation 
(4 thru/or 5 bits) are used in fact. The lightness of drawing 3 of red (R), green (G), and blue (B) is 
the example of the look-up table (105) of a 4-bit case, and the size of a look-up table (105) can be 
managed with 4096 pieces in this case. 

[0022] Moreover, drawing 4 is the look-up table (105) constituted so that still more nearly required 
memory space could be lessened, when the color number after subtractive color is less than 256 
colors (= 1 byte). In this example, it is made the line number (203) of the conversion table (it is 
especially called a color palette here) which does not write that color in the portion which writes in 
the color after the subtractive color in the conventional look-up table (105) directly, but has actually 
written that color data in it. If it carries out like this, the size of the location which writes in the color 
after the subtractive color of a look-up table (105) will end by 1 byte. Although it is necessary to 
prepare a color palette independently, considering the sum total of required memory, it is clear that 
the way which creates a color palette independently can be managed with small memory space. 
[0023] This classification Ruhr (102) is the Ruhr which classifies each pixel of an input image 
according to the value of the color of this pixel about a certain pixel, for example, it seems for the 
classification means (101) by this invention to classify each pixel of an input image according to 
either of two or more attribute value using the classification Ruhr (102) by this invention, and to 
show it in the following examples. However, saturation shall be expressed with s, lightness shall be 
expressed with v, and each of s and v shall take the value of the range of 0-255 here. 
[0024] In addition, the processing in a classification means (101) is equivalent to the processing of 
the 1st of a step in the subtractive color method of this invention according to claim 8. 
[0025] Example: "about a certain pixel, the value of s of the pixel concerned and v is calculated, or 
(144 or more [ And the value of v or more by 128 ]) if the value of (v is or more 224), the value of A, 
otherwise, attribute value will be set to B for the value of the attribute value of the pixel concerned" 
of the classification Ruhr. [ s ] 

[0026] In addition, the classification Ruhr (102) used in the above-mentioned example is usable also 
as one example of the Takaaki saturation pixel detection Ruhr of this invention according to claim 3. 
Below, the above-mentioned example is called classification Ruhr (1). 

[0027] Then, the flow of processing with a classification means (101) is explained according to 
drawing 5 . Drawing 5 is a flow chart which shows the flow of processing with the classification 
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means (101) by this invention. 

[0028] (301a) Initialize a look-up table (105) with values other than the value used as attribute value. 

[0029] (302a) Take out 1 pixel of the arbitration which attribute value has not determined yet in an 
input image, and the classification Ruhr (102) determines the attribute value of the pixel concerned. 
[0030] (303a) Write in the attribute value determined as the look-up table (105) corresponding to the 
color of the pixel concerned. 

[0031] (304a) About all the pixels of an input image, if the above (302a) of - (303a) and processing 
are completed, processing with a classification means (101) will be ended. Moreover, if it has not 
ended, return (302a) - (303a) processing will be repeated to (302a). 

[0032] In addition, drawing 6 is the example of the concrete processing flow at the time of applying 
classification Ruhr (1) in drawing 5 . Since the contents of the flow of processing are the same as 
drawing 5 , explanation is omitted. 

[0033] The color number count means (103) by this invention calculates the color number assigned 
to the pixel group by which attribute value is constituted from same pixel about each attribute value 
based on the result into which each pixel which constitutes an input image was classified according 
to the classification means (101). Drawing 7 is what showed the example of the flow of the 
processing in the color number count means (103) by this invention in the form of the flow chart, 
and explains the example of processing in a color number count means (103) according to drawing 
7 . In addition, the processing in a color number count means (103) is equivalent to the processing of 
the 2nd of a step in the subtractive color method of this invention according to claim 8. 
[0034] (401) Input the color number N after subtractive color. Moreover, the number of the attribute 
value classified according to the classification means (101) is investigated by referring to a look-up 
table (105). Here, on account of explanation, said number considers as k pieces, and sets attribute 
value of eye i (1 <=i<=k) watch to Ai. 

[0035] (402) Calculate the sample size Hi of the i= 1, ~ 5 pixel group whose attribute value is Ai 
about k, and the degree [ group / whose attribute value is Ai / pixel ] Vi of scatter. 
[0036] Although many things are considered by said count method of Vi, here For example, a pixel 
is decomposed into the component of the color of red (R), green (G), and blue (B). Although 
distribution was calculated in the parameter space out of which red (R), green (G), and blue (B) 
come, respectively, as long as the scatter of the pixel group in a color space, such as considering as 
the value of Vi it being also at total value, is reflected, the count method of Vi may be what kind of 
thing. 

[0037] (403) Calculate the color number nickel assigned to the i= 1, -, pixel group the value of Hi 
and the value of Vi to whose attribute value is Ai about k. 

[0038] Here, although many things are considered by the count method of nickel, as a statement of 
principles, when the - frequency Hi is large, it is large in the value of nickel, and the value of nickel 
is made small when Hi is small. 

[0039] - When the degree Vi of scatter is large, it is large in the value of nickel, and when Vi is 
small, make the value of nickel small. 

[0040] Then, it is thought that appropriate allocation of the color number can be performed. It is 
based on the above-mentioned plan, for example, is the next formula (1) nickel=Sqrt(Hi) xVi. 
Formula (1) 

nickel is normalized and it is thought that methods, such as obtaining target nickel, are effective so 
that nickel may be calculated with (however, the function with which Sqrt(x) returns the square root 
of x), then it may fill sigma(i= 1, -, k) nickel=N. 

[0041] Although how to calculate the color number nickel above based on the sample size Hi of the 
pixel group whose attribute value is Ai, and the degree [ group / whose attribute value is Ai / pixel ] 
Vi of scatter was shown For example, methods, such as observing only the sample size Hi of the i= 
1, --, pixel group whose attribute value is Ai about k, and deciding the value of nickel by the ratio of 
the square root more simply, may be used to make processing cost small as much as possible with 
equipment with slow processing speed. 

[0042] Namely, the following formula (2), nickel=Sqrt (Hi) Formula (2) 

nickel is normalized and it is thought that methods, such as obtaining target nickel, are effective so 
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that nickel may be calculated with (however, the function with which Sqrt(x) returns the square root 
of x), then sigma(i= 1, --, k) nickel=N may be filled. 

[0043] In addition, in count of nickel, though which of the above-mentioned formula (1) or a formula 
(2) is used, the value of Hi affects nickel, but when Hi is sufficiently small, it becomes meaningless 
to give one or more values to nickel. In that case, the i-th attribute value is good to transpose to one 
of the other attribute value with a certain means. In for example, the condition which should be 
divided into two attributes by a certain classification Ruhr (102) The total of the pixel according to 
which the total of the pixel classified into one one of attributes was classified into the attribute of 
another side, When the result of not filling to 0.3% is brought, all pixels by for example, the reason 
for hitting an example of the above-mentioned replacement of making it the same attribute value etc. 
According to the classification result, when additional processing like this example is required, 
additional processing doubles required conditions and the contents of said additional processing, and 
should just describe them to the classification Ruhr (102) (refer to the following example). 
[0044] Example: "about a certain pixel, the value of s of the pixel concerned and v is calculated, or 
(144 or more [ And the value of v or more by 128 ]) if the value of (v is or more 224), the value of A, 
otherwise, attribute value will be set to B for the value of the attribute value of the pixel concerned" 
which added processing of classification Ruhr (1). [ s ] 

[0045] Moreover, after classification processing, if the rate that the pixel of A occupies [ - attribute 
value which performs the following 2 processings if needed ] is 0.3% or less of ******, attribute 
value changes all the attribute value of the pixel of A into B. 

[0046] - If the rate that the pixel of B occupies [ attribute value ] is 0.3% or less of ******, attribute 
value changes all the attribute value of the pixel of B into A. 

[0047] The look-up table count means (104) by this invention calculates the representation color of 
the pixel group by which attribute value is constituted from a pixel with the same attribute value 
based on the color number assigned to the pixel group which consists of same pixels, and stores said 
count result in a look-up table (105). 

[0048] Drawin g 8 is the flow chart which shows the example of the flow of the processing in the 
look-up table count means (104) by this invention, and explains the example of processing in a look- 
up table count means (104) according to drawing 8 . In addition, the processing in a look-up table 
count means (104) is equivalent to the processing of the 3rd of a step in the sub tractive color method 
of this invention according to claim 8. 

[0049] (501) Calculate the distance Di which judges whether it is the color to which attribute value 
was similar in the color space for the pixel group which is Ai from the color number nickel assigned 
to the pixel group whose value and attribute value of sample size Hi of the i= 1, — , pixel group 
whose attribute value is Ai about k are Ai. 

[0050] Various methods are indicated about the count method of Di. For example, it is thought that 
the distance defined as pp.5 13-5 14 of the above-mentioned reference "a "image-analysis handbook"" 
by the method by cube maximum dense arrangement of an indication is one of the distance 
definitions suitable for this method. 

[0051] (502) Calculate the representation color of nickel individual to the i= 1, -, pixel group whose 
attribute value is Ai about k based on said distance Di. Although indicated also about the algorithm 
which selects this representation color by the method by legislation maximum dense arrangement of 
an indication in the above-mentioned reference, it is possible to apply said algorithm to selection of 
the representation color in this processing, in addition, the thing for which the count for which it 
opted is repeated with said algorithm - although the method of determining a more suitable 
representation color is indicated, it is possible to obtain the result at which performing once said 
count for which it opted also maintained the quality of a degree to make processing cost small as 
much as possible with equipment with slow processing speed. 

[0052] (503) Calculate in which representation color of each i= 1, --, pixel nickel individual whose 
attribute value is Ai about k it replaces based on the distance in a color space, write a result in a look- 
up table (105), and end processing with a look-up table count means (104). 

[0053] The subtractive color means (106) by this invention performs processing which assigns either 
of said limited colors the color of each pixel which constitutes an input image with reference to a 
look-up table (105). Drawing 9 is the example which showed briefly the flow of processing with the 
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subtractive color means (106) by this invention with the flow chart, and explains briefly the flow of 
processing with a subtractive color means (106) according to drawing 9 . In addition, the processing 
in a subtractive color means (106) is equivalent to the processing of the 4th of a step in the 
subtractive color method of this invention according to claim 8. 

[0054] (601) Take out 1 pixel of the arbitration which omits color conversion yet in the input image, 
and rewrite the color of the pixel concerned by the color after the conversion currently written there 
with reference to the portion of the color corresponding to the pixel concerned of the pixel of a look- 
up table (105) concerned. 

[0055] (602) About all the pixels of an input image, if processing of the above (601) is completed, 
processing with a subtractive color means (106) will beended. Moreover, processing of (601) will be 
repeated if it has not ended. 

[0056] Next, the flow of the whole subtractive color processing by the subtractive color equipment 
and the subtractive color method by this invention is explained according to the flow chart of 
drawing 10 . Moreover, drawing 11 shows signs that the contents of the look-up table (105) write 
and it changes as processing progresses, in addition, this example — the red (R) of the color data of 
each pixel of an input image - green - (G) and blue (B) — each lightness — 4 bits (= 16) gradation - 
having — the classification Ruhr of the above-mentioned [ the classification Ruhr (102) ] - it is 
about the case where (1) is used. 

[0057] (701) Input an image with an input means (108) and initialize a look-up table (105). Drawing 
H (a) shows the condition that the look-up table (105) was initialized. 

[0058] (702) With a classification means (101), classify each pixel of an input image according to 
either of two or more attribute value, referring to the classification Ruhr (102), and overwrite the 
result at a look-up table (105) ( draw ing 1 1 (b)). In addition, this example is the case where above- 
mentioned classification Ruhr (1) is used as an example of the classification Ruhr (102). 
[0059] (703) Investigate two or more [ the number of the attribute value according to which it was 
classified with the classification means (101) ] by referring to a look-up table (105) with a color 
number count means (103). This number is set to k. If it is k= 1, and it becomes k>l about the 
following processing (704) - (705), the following processing (706) - (708) will be performed. In said 
classification Ruhr (1), since it is the Ruhr which classifies a pixel into two kinds of attribute value, 
A and B, it is set to k= 2. 

[0060] In addition, since it is technology well-known about the configuration method of the look-up 
table (105) in the following processings (705), below, signs that a look-up table (105) is 
reconfigurated and the contents are rewritten perform explanation using drawing 11 (c, d) only in 
processing of (707). 

[0061] (704) With a look-up table count means (104), calculate the representation color for the color 
number after the subtractive color processing specified beforehand, and complete a look-up table 
(105). In the case of k= 1, a look-up table (105) turns into a look-up table (105) of the usual format, 
as drawn on drawing 4 . 

[0062] (705) Rewrite the color of each pixel which constitutes an input image from a subtractive 
color means (106) with reference to a look-up table (105) by the color to which said limited color is 
equivalent. 

[0063] (706) Calculate the color number assigned to the pixel group by which attribute value is 
constituted from same pixel with a color number count means (103) based on the result into which 
each pixel which constitutes an input image was classified according to the classification means 
(101) about each attribute value. Here, the color number to which the color number temporarily 
assigned to A was assigned by Na and B is set to Nb. 

[0064] (707) With a look-up table count means (104), create the look-up table (105) corresponding 
to each attribute value, calculate the representation color for the color number after subtractive color 
to coincidence, and complete a look-up table (105). In the example of drawing 1 1 (c), two look-up 
tables (105) corresponding to attribute value A and B are created. Moreover, size (size of an array) 
also creates the color palette ( drawing 1 1 (d)) of Na and Nb to coincidence. And about attribute 
value A, the representation color for Nb is calculated and the look-up table (105) corresponding to 
each is completed [ attribute value / B / for Na ]. 

[0065] (708) Rewrite the color of each pixel which constitutes an input image from a subtractive 
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color means (106) by the color to which said limited color is equivalent with reference to the look-up 
table (105) corresponding to the attribute value A and B of said pixel. 

[0066] (709) If it is necessity, filtering, such as noise rejection, will be performed to the image after 
subtractive color processing. 

(710) Express a subtractive color image as a display means (109), and end subtractive color 
processing. 

[0067] In addition, drawing 12 is the block diagram having shown the example of a configuration of 
the subtractive color equipment of this invention according to claim 7. With the subtractive color 
equipment of this invention according to claim 7, as drawing 12 has shown An edge extract means to 
use a filter means (107) and to extract the edge component of an input image further to the 
subtractive color equipment ( drawing 1 ) of this invention according to claim 1 (1 10), By making it 
the configuration which added a superposition means (1 1 1) to have compared the lightness value of 
a pixel and to compound the image of two sheets, an edge image can be laid on top of the image 
which carried out subtractive color. In this case, what is necessary is to measure the lightness of the 
points of the same coordinate location of the inputted image of two sheets as the count method of the 
color after piling up an image, and just to use methods, such as making into the color of the pixel 
after superposition the color of the pixel of the one where lightness is lower, in a superposition 
means (1 1 1). It becomes possible to create automatically the image with which the effect of the 
animation style was given to an input image by this superposition processing. 
[0068] in addition, processing [ in / in the processing in a filter means (107) / the subtractive color 
method of this invention according to claim 8 ] of the 5th of a step — moreover, the processing in 
said superposition means (1 1 1) is equivalent to the processing of the 7th of a step in the subtractive 
color method of this invention according to claim 10, respectively. 

[0069] Drawin g 13 shows the flow of the processing in the subtractive color equipment according to 
claim 7 and the subtractive color method according to claim 10 of this invention in the form of a 
flow chart. After the whole processing performs processing (701) (- (710)) of subtractive color, and 
processing (711) of an edge extract in parallel (the point is sufficient as which processing), it lays the 
image of the processing result of subtractive color (701), and the image of an edge extract processing 
result on top of the last, and is completed. In addition, since the configuration method of an edge 
extract means (110) and the configuration method of the square filter used in that case are explained 
in full detail by Japanese Patent Application No. No. 81268 [ eight to ], explanation is omitted here. 
Moreover, since it is the same as the processing in the processing (701) in drawing 13 , and drawing 
10 , - (710) omits explanation. Moreover, the processing in an edge extract means (1 10) is equivalent 
to the processing of the 6th of a step in the subtractive color method of this invention according to 
claim 10. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The block diagram having shown the configuration of the gestalt of 1 operation of the 
subtractive color equipment of this invention according to claim 1 
[Dra w i n g 2] The conceptual diagram having shown the example of a configuration of the 
conventional look-up table 

[Drawing 3] The conceptual diagram having shown the example of a configuration of the 
conventional look-up table 

[Drawing 4] The conceptual diagram having shown the example of a configuration of the 
conventional look-up table 

[ Drawin g 5] The flow chart which shows the flow of processing with the classification means by this 
invention 

[Drawing 6] The flow chart which showed the flow of processing with the classification means by 
this invention based on the example of the classification Ruhr 

[Drawing 7] The flow chart which shows the example of the flow of the processing in the color 
number count means by this invention 

[Drawing 8] The flow chart which shows the example of the flow of the processing in the look-up 
table count means by this invention 

[Drawing_9J The flow chart which shows the flow of processing with the subtractive color means by 
this invention 

[ Drawi ng 10] The flow chart which shows the flow of the whole subtractive color processing by the 
subtractive color equipment and the subtractive color method by this invention 
[ Draw ing 1 1] The conceptual diagram having shown the example of a configuration of the look-up 
table by this invention 

[Drawing 12] The block diagram having shown the example of a configuration of the subtractive 
color equipment of this invention according to claim 7 

[Drawing 13] The flow chart which shows the flow of the processing in the subtractive color 
equipment according to claim 7 and the subtractive color method according to claim 10 of this 
invention 

[Description of Notations] 

101 Classification Means 

102 Classification Ruhr 

103 Color Number Count Means 

104 Look-up Table Count Means 

105 Look-up Table 

106 Subtractive Color Means 

107 Filter Means 

108 Input Means 

109 Display Means 

1 10 Edge Extract Means 

1 1 1 Superposition Means 
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t £ ttftStt* J: IF* ©«&6riSfc 8J1- 5 4) ©T & S e 
[0 0 0 2] 

(R) , # (G) , # (B) ©S^ttJ:oTIif» 

B*afc5*.(R) ; * (G) , # (B) CD&*<DWm 
#8^b (=2 5 6) ©IfflltWoBlft^-^ftsit 
§^66©^ : eU^M47lx-A/^y7 7'^oTV^fe 

to> lS»JK©7;i/*^-BftS«^-r5cii:4SBjfg^^ 

[0 0 0 3] U*b*^e>, ^h^if©9-^^^-i> 

7-B^SrMIB#«^T lt©^ * U SMS: 7 A 
rty? TififS-oX^te^tztbs A*©7;UA^— B^ 

^ffi^e>^^o *©fetot:(±7;i/*^— B^©^©B 
^©ft^s S^aT?*^^IE&fttSift'rsffl3i4 J jfis 
BkttS4 I ,-*CD»l©**fcl/Ttt^ A§<, 



(3) 4$H¥1 0-7 4 2 4 8' 

3 . . 4 

ztiits A*BHfe©aa-etfev^fe©n*ft*ttts n [o o o 9] ±E2)©-fi©jtttflg*#sfflv>T« 

aa*«6L&«^c4c5«oi&si5iBisia:&&<i- fe-rs^ffitju # (R) » m (G) , * (b) ©30© 

[0 0 0 5] • £KHfS©ffiaB&0££if£%J»l/-C 10 ffl^ffi^{± v *jj*fi®Jk ORCCCTttMtrs) £»■ 

• 3KII*©fflHHS*©e*#J*Hi-3\ &£2Pli#>fflji Mfe£M!3£-ttSfcto©RGB£P,gftT-©gM&S&8t£ 
bfeT r ^1fvh'J^^^A*iS#lcafe-&to-H-#H^© ttf¥U 

2)§fflIlt55MSffl^TMfit55S • irEIEKtJ«;i;fcX*IB«0#li*©MfflO«;*e^ 

iOCtaifiiNfi (N : ^jj^STfBSinJflfcfi©**' £fT&-5fc©X\ A*©7;U*7-BE^i*:§^^+ > 

«Jit.T©ffii©S) £lfl¥U ;V^7v7t-7M lTMfflM6^$»5t», M©fc£/J\£ < iSsttft 

• Hlife#<fc*U£-£©StC, 2, 3©«IS©eT-a^fex.SChA s ^IfgT-$)5. 

• IHIbfe^tttll^^^T-f T^-^l/rtCfcoiifc [0 0 1 0] i:-3T\ 0'J^H±frfi<]C<^T-UTv 

■axfefits {^^©'J>L/^{t^ J ?'^!feai^'A 5 #s•rsiH^§#x.•5„ 

[0006] a*, ±Bi)o*iStt«»jtK r^nT8- **-e«yMi*©<i>fc^fitt, H5iaft*fe©v>rix*t 

2 2 2 7 3^fi®j &ire> ±IB2)©:£?£i±#J;L KJR^ns C ±SBffllH>a»&SI5?}©e 

tt r! tflS¥5 - 8 9 9 7 2^fi«j < - 2 1 i±, W#m*ffltt«£©£:h*£Btife*£;h<T L>£ r> 

5 2 6 0^&$Bj , r» m®mi>^sY7'v>7" * pp.5 Ctfcfc.t), ffla®fi«#6ix&«filMli*6SW-*Bl 

05-516, ftattAMtt*¥(BK*;. 19913M &£T-^ 30 fefct N A#HfciP&gtt3WftfcttSfcS&©C&SpI 

[0 0 0 7] [0 0 11] ff^T8P&T^KUgi: UTHU -(&U>2» 

W«¥ftbJ:?kt51I] #»ijl!©ia9i:r«i: L«tt&^*&&##^*Sp«*A*bT*>, ^© 

RA*H»4 k -6 U 7 3|g^:fr&^#£^Looil*gt©^&^£fr&3 d k# 

;i/3£Bl!mt^giI&©fi^&«Lfc^5;* h® nrfgfc^a^J^-e©^^^ 

A^-n^ef^js-rsck-p**-. «iH7^-fg [o o 1 2] 

>W5* hftift:iJ^T/.A«S©jm±, &(Dmm&m [8U§&8¥&-|-5fc«>©^g!] frfr£>!$M&8fift-f£fc 

'f^ boaavMPi&SKiti*. f£r>r.„ -7;u*5- 40 fc v 'fi©ttfcJSbTA*lWto*il**4MK-r*dStn' . 

BK&SAtj ife^ «MiCJ;oTi7;i/A7-i H^^fB7>^;^-;^Sfflv^TA*ll^fflg■^©il* 

&©^77 ; -i>'3>Sa£Wfe£&!3#-gT-MDa>* fe»ttffl©'Jittfl[CDV^1*n56»Tf^8l1-5««^®i:, t> 

[0 0 0 8] »^SfljA7<liyK®kfifla<D#^M£t#,' 50 S#^©Bf«©ft*ijBKJEfi©V s '^*'C«ID'aT* 



5 

[0 0 13] Sfc**WK:J;a»fe*actt, mf&SMfl' 

ifetiWRStt* U Bffift huIB;u f * 7 9 7^- 7 
;i/C*&*fi-f 531 3 ox? <y rix $7 v y'r—rjv 

. [0 0 14] ##gBj§T-l±, Sf, ^iflCiot, 

[001 sjjby^T^r^-^nmc^a-ctt^ mite 

[0 0 16] 

[^©Stffi©JBi§] filT, *|8BB©--*K«ftiaffift 

fiKfi©*J5££^bfc:m**HT-&So" 
[0 0 17] *»HBtJ:5»fi«fliv i&S*J56S* 

Ifl-T v $ ?v 7"r— :/;i/(105) ts 0©ffi£jS 
A*iB«a)#iB*t^r54WB;i/-;u(i02)i:, #S 
;i/(i02)ftfflv^TX*ifflfto*>©lH*ftaStfflo 
Htt<S©^-rti^T^«t-^^S^S(101)h, 43*^ 

cDStt«tcov^Ttf*t-^fe»H+^#ig(io3)^, mm 

y Xt 1 - XM 105)£.feWt ZJVy&Ty Xt 1 - XMt 
( 104) t, 'fry*?? v 7 J— 7M 105 ) u 

A*B«ft*««***B*©.ftfc«iiai^ft©vr 

Jxfrfc HI 106 ) fc £{S* S C k 

t U ■ * B«*A;fr*a A*#K(108)fcV iE* 

07) fc. B«*«^*«^#S(109)i:*6&S«J5KS:- 

[0 0 18] -**W**lJ*t"6a«aB*Covv 



4 ) 4*BB¥ 1 0 - 7 4 2 4 8 " 

6 

Tl&mirZo B2HB4HU *flS8Bt*lt5ffl314jKt 
45^ T ifcg i: -T 5 ;u * £ 7 y X5 1 - XM105 )©*^J 

^-^MIOSJHU * (R) , & (G) , W (B) ©=& 
>©S»g#8tfyh (= 2 5 6) ©l«B4ft^l§£©Jl 
£©MT*fcfc, RGBft£©«fc±tti*&8 

7y^f- XMIOS)©^— X;i/§-^ (201, 
E*#*C*fJ6*-«) fcU *©E5!H!*(202)Cttv 

[o o i 9] mz&m2<Dmz*&., (R,G,B)©fit#(o 

x01, 0x01, 0x01 3*l££i:#>T3; , W 

■r 5 1 oxoioioi c& 5 N s e> fcoxoioiois+aBst&ift 

65793#i©@B^iJ^©^— ^hV^^^l 
D , £ t «M * tiT ^ 5 ^OxOOOOOOT- &Z>~t 
1513(0x01,0x01,0x01)©^— jr&htilt, ZCD^ 
— # tt ( 0x00 , 0x00 , 0x00 ) t- g & jftit S k V > a ^ i: 4 s > B 
2 y ^ ^ ^ 7Vi/(105)# &Sb^ i: ti5 
20 [0 0 2 0] lu»©iat, # (R) < 

.* (G) , W (B) CD#^©5iaE4S8br"»b (=2 5 
6) ©pgia^o;i/^^T^7'^-y;i/(i05)*^-r 

Z> £ ft S k > ■ ^ ^ 7- y 7^ - 7 JV ( 1 05 ) £ feffi ^ S 

■-fXttfift^ -r4b*16777216fflt:&5feft, ^^»J 

[0 0 2 l];4ctfSeHHCtt;-«itli* (R) , » 
30 (G) , W (B) ©#*©IHft£4&l*U5 h©Pg 
ig^T^L^U^^Ty^-rMlOSJftif^fflV^ ' 
tl§o (R) s • (G) \ » (B) ©#^©S^ 

l±4096fflT?ar"tr. . 

[0 0 2 2] ££v B4tt«fi«©ftft#2 5 6fe (= 

lA-f h) art©»^ s6Cifi«&^^y$a&^3S 

i&5tt*5tf, i^Sft^^»J©-&H-4%x.ni^ . 

[0 0 2 3] iS^B^adODtts 
50 J:i>^S;v-;i/(l02)SfflVATA*iij^©^^©ia^^ 



( 5 

7 

Tttv ««fts, sfcvttlvfftfc 0~2 

5 5fflf5B©fii£^&£)ffli: "T^o 
[0 0 2 4] ft* v .a**«U01)fc*fcJ-S»Stt, * 
SSmi©S#H 8 Cge«©«££i£fc*5ttS£ l ©^ s> 
7"ffl$n.SlC^1- 5 * ©T* 5 . 

[00-25] M^OM: r&sjgsjtfcoViT, MS 10 
mWM(Ds,vCDm%BtWL, (s#l 2 8«.±T-frov© 
4 4JJLL) 3-&B;, . (vfflffitf2 2 4£l±) 

tlifv aaH*fflKttjB©fit*A, ^ax-^ittiiSMtt 

[0026] &£\ ±fe©#iT-mofe#8?;i/-;i/(i02) 
tt, *»w©fll*a3Cffi«©.j(rasBflEii*lftW;u-;«/ 

■kftm.K-fr ( 1 ) to? 

[0 0 2 7] Ji^T#il#MlOl)T-©®31©^ft£0 
5fc«-aTKB8-r*. H5tt*»BC.fc*.flSl*a(1.0 20 
l)T-©^©«*i£SVf 7n-^*-hT*&5. 

[0 0 2 8] .(301a)»4tti: bTffifflt5«J-^©fflT- 

[0 0 2 9] (302a)A*iffi^T-^^Mtt{itA s ^bT 

[0 0 3 0].(303a)SiW*a)ftt«j6r«^S'^>» 

[0 0 3 1] (3O4a)A*11^0-r^'r©ia*{-ov-.T^ 
±13(302a)M303a)©ffl«#»T bfc&6Hs 30 
(lODT-CffiSS^TtS. £fc*j&7-l?& 
(302a)tM 5 (302a)~(303a)fflM3I£^ 5 jSf.. 

[0 0 3 2] SI 6 ft, H 5 \z#^Xftm»-JX, 

( i ) zmm L&#*©jwwaft»i7 u-cerefc 

•So jDaffl3fch.©rt§tt'ia 5 i:|i]DT-SS©T-i5iB^(i^ 

[0 0 3 3] *fS«8Ci56»3mc^©(103)tt, A* 
Wt$r^t-a§^©il*A s ^M^ie(101)CT^a^ 

tifcgjSicg-^T, .Mt£ffi#l§] bWlt-eflf j^ftsii 
n 7 «±*»wc iseatnf *a(.io3)c*tt 

3 $LS©^ft©0lJ 5 7 D -f- + - h ©fiJsST- ^ b & © 

t\ H7 cfieoTfiaff8L*a(io3)T?©Ma«6Siflii 

f S. S*x 6atf*#S!(103)C*tf-a*l3itt, 
^©StsKijt 8 t53«©&$fe£&t fcttslg 2 ©*^ y 7" 

[0 0 3 4] (401)»6«Ofe»N*A*-#:S. 
^>y^7'i/7 , 7 i -7*;K105)^#.^-r5^i:tct»3v 5" 

»#a(ioi)s:t««*nfeiittfl[©«»ftii^*. - 



) WPPFl 0-7 4 2 4 8 

8 

( 1 g i gk)Sg©JBtt<6£A i ttZ, 
[0 0 3 5] (402) i= l s "'\ kfco^T, JIttfi# 
AiT*«ll*i?©«*»Hi, *JLVJBtttt*«A i T" 

h smsis©*. h d ©*&^ v i zmw-tz . 

[0 0 3 6] d^TV 89EVioStH[*ffitttiS«#it 
e>ft3#, 01* tt, H«£* (R)\ a (G) * 
(B) ©fi©*j5£B*fc#»U « (R) % m .(G) , 

f (b) ©-en^mfo^^^-^ffiiH^dec&itgcb 
tt)©©-a-itfiST-feo-rv iciiii-rsfeif, s^p^t- 

i © ttff i£ & £© «k 3 & *> ©T-fc o T <£> .fc 
[0 0 3 7] (403)i = 1, -s ktoViT, Hi©fl 
£,fcWi ©«*>£, S£^#AiT-fc3IBfS&Pfc:g!l9 

[0 0 3 8] ZZX\ Ni©WI¥*ffittt6^*il6ft 

• HUE H i ■ § v^»& t tt N i § A » < s H i V 

[0 0 3 9] -fc6.(i!5©«^Vi.*s7<&v^-&fc:{± 
N i ©«£*§ < , V i 1fi'b2^t§&£.&N i ©te£./J\ 

[0 0 4 0] ti-nKfiaoa'aaaistfTf *s 
.'6n*..±ia*«:c»-3v>"c«i*tf*oa d) > ■ 

Ni = Sqr t(Hi)xVi S (1) 

(ffl bSqrt(x){ix©^ffi§iI1-Ka)T- N i U 

S (i=l, k) Ni=N 
'.atfcf i'JCN i £iB!fb bif$fflN i 4ff S^^'ffl^ 

[0 0 4 1] ±ga-ttt > '«ttffi#Ai-C&SHSJ{»©« 
*»Hi, S^Sttffi^AiT-feSil*^©^^^!)© 

g^v^ v i izm-i^r&mN i tstjf-rs^iss^bfc 

ktov^T, SttfiSA s AiT-feSBi^©^*SH 

i;©^T-fe<t^. 

[0 0 4 2] 1-*t>*., ( 2) , 

Ni = Sqrt(Hi) S (2) 
({abSqrt(x)(±x©*^l^iI1-g§a)T-N i W 

2 (i = l, k) Ni=N 
Sgt&i-iatNiglE^fbbBWONiSffSJ&if© 

[0 0 4 3] ifcfcv Ni©WjifcifeV>Ttt» ±f2©S 
(1) SfcttSC (2) ®^e.Sfflv>St:bT<&Hi© 
fiA^N i fc«iftaff-rtf, Hitft^'J^^I^ N 

isgfflS^4^iltt^sI?.A^©#@•r• ; e^^w^1.©v^r^^*© 



( 6 ) 



W 10-7424 8 



9 



10 



T b * o % if #±§BH £ £*. ©-« C & Tz 5 tt T% . ft 
#JH) . 

[0 0 4-4].*!W^-^'"(l).<MMi*JMOLfc«.:' 10 

^RU^ffls.vfflfgSitiLU (s 
# 1 2 8tt'±"C#"3T©«#-l 4 46l±) *fcHU (vffl 
tt#2 2 46Lt) -Cftfttt, SI£illil©/Ittfi©tt£ 

[0 0 4 5] 'jfi«t*lJTfilT0 2' 

Tftfe, .Mtttt^AOHJltOJlttttS.-r^TBCSMf 

[0046] • m>&mvB<Dwmz>&&>zm'&ti i tf-kfo 20 
[o 04 7] ^fiicts^-^rvrf-^^inf 

'«(104)HU JI44fi#|5] bHftTHJtt^SflX&Cfl 
DSTSMUi'S-^T, Stt«A s |H]bilI^T-Sj5g$iX 

[0 0 4 8] 0 8 tt*«it J; ^ 7 f yr-^V 

w»^aao4)t*tf*j(iaoiui'o«twi-7n-^ 
(io4)-e6»t«ft»wi-*.;a, )\,v>??v7t-7 

A'IW*JS!(104)C*tt*«Wtt, 8 C 

5*)©T*feS6 

[0 0 4 9] (501) i = 1 , k£oV>T< Jgffifiltf 
AiT-$.i.iH«Sf©g*^Hiffifii5J:U f , JlttfittfA 
i T-i&SSi&SCffl 5 ST 6ii36ftN i *6v.'Mtttt 

[0 0 5 0] PiCfHI^ffiCo^Tttgf 40 
A s ll^$ixT^5o 0O^iifutB©^:K r " m®Mtir^> 
Y7y*~ j ©pp.5l3-5l4CH^©i:#ft5gBBgic.fc3 

©-oT-SStStonSo 
[0 0 5 1] (502) i = 1 % k fco^T\ JStttttf 
AiT»51i*»tS1-'S.Nifflfflttaft*-i lulBSSfflE 

ElCiSMfli^ iftS65I^tS7;w;XA 



*it^s#, isisagcii^SB-t-T-ts Eft©! 3* 
h < bfev^^&irtt, mm®L£>t>titzim*T- 
mfteotzifT'&&$,&ig.(Dmzu-otz&gkz&z>z£ 

[0 0 5 2] (503) 'i = l, kto^T, JI&tt# 

a i r-fes-eti-eti©ii^N i<i©i:©ftSfeT-a^gi 

v >? 7 v 7)K 105 ) CS£ ;i/ 91! * t- y 

-r;utni^a(io4)'Tf©iaas»T-r*. 

[0 0 5 3] #»lJgCJ:a«fr?S!(106)tt, fl/y^T'- 

®ii^©e§HuBaPs^e©^-rti*fci!i it s^a* 
i29tt#&Bj3£j:3Mfi^ig(io6)T-©©3i© 
mtiZ7v-**-hT:ffim^Ltzm-z\ i9»o 
TJSfe^^ioejt-fflMacsiEiisis^fciJira-rso % 

£\ »S*®(106)C#W-4*L31tt, *^B^fflIt*li8 
fcffi*©»e^»at*lt 5* 4 ©Xr^ T-fflJO-St^jS 
ti>*>©T-3g>-5, 

[0 0 5 4] (601)A*W«*7?S«fe^»*ff«:.oT 

[0 0 5 5] (602)A*lB»©1-^T©®^C^>V^Ts 
±l3(601)©«WA«»'Tb-&a6tf, «fi^f£(106)T-© 
ffla&^T-fSb *fc*HTffe5*t>lt (601)0® 

[0 0 5 6] *»Wt«tS«e«B*J:lf«ei*. 
ffiT'©iie®a©±#;©»itn£lll 1 0©7O-?t-f 

ft-ou f £ y s» 7=7— 7M 105)©F*)g § 0 T 
V-><«?&^b;fci>©T-;i5£o *t>*^Jtt, A±>Bilt© 
#liJR©e7 i -*ffljS (R) » ft (G) , * (B) &4 

(102)t±BiiJfiCD^»UW-A' (1) ft«^fc»*fc-3V^T 

[0 0 5 7] (701)A**S(108)CTHft*A*f'U' ^ 

^r^y-rMios^WDiiHb* n&ttJit^ bt 

•fe©T-SS. 

[0 0 5 8] (702)#Jg*®!(101)£J:ot\ 
(10Z)ft#IIRUooA*lll«©#^OBBRt«Rffli©JB 

ttfiso^-rn^T-^b, f®si^i'5'^7f7"f- 

7;K105)C±«S-T« (HI Kb)) o &£#0!lfcfc£« 
;i/-;Kl02)©«h bTmitti©^jt/-;u ( l ) 
tzWrSZ&Zo 

[0 0 5 9] (703)fe»amc^©(103)fcTx Jls**?y 



(7) ftfliT- 1 0-7 4 2 4 8 

... 11 12 

tczfrmzhtzm&mtDmm&mmmfrzoti^iM^ 'esse, 7-f^*a(ip7)*fflv^TA*iHife©x.y 

(704)~(705)«r. k> lfc&tfJWT©fflH(706)~(708) S'JttR bT 2«©Bfc*fcj«?-31to#fc*3*«(lll) 

ZMfttZo b5I3«-S;1/-;1/ (l) Tftt, HSI£Ai:B ■*lo^.ife«j«t:l-scttJ;D, WftLfclMkCftyy 

as. -a-^lgdiDtijoT, H*4«ia^t>-e-&«oeo«- 

[0 0 6 0] ffi, WT©ffiS(705)K::}3V>T©;W$'7' S^ffiiibTfis A±>Ufe2tt©ii^©|B] litfUffiS© 

y7^-7>(105)©«j$;£ffito^T{iS^©ft«T- j^littOlEfiSltitU 18E©ffiW3:-5 ©!$&©££> 

$>ZtzSb, ttTt-tt, ;i/-y^7'i'7'7 1 -^;Ki05)A s S llia-&t»^©B»©fei:-r5*if©^ffi^fflVAn{f^ 
*/S^*©rtg#«#ft*-&ftTU<*?HU (707) 10 >VR«*MM>*»1C*&; A*H«§>t*f bT, T- 

a. i:* s aright s„ 

[0 0 6 1 ] (704);u^^r-y7-^-7;utfs:#^(i04) [o o 6 8] &jb\ 7^;^ ^(107)^43^5^ 

#©ttHfe£Itf¥U ;i/^^T>y7-?-7M105)5:^ ^fvT'Offll^ Bui3fifc^feWg!(lll)C 
k= l©S^ ;i/f^7f7 , 7 l -7';U(105) • *5tt34®U±, #3SB§©fi 1 0 i3|3«©Mfe*-?£K: 

«ia4tjt*tife 1 t-5^ fi^rw^jcw^-y^T^rT 1 i5itsB7©^^^7 , ©$oac^ti- ; en^-rs'fo©T* 

-7VK105)i:'&3. 

[0 0 6 2] (705)^fi^(106)tT, ;V'y^7')-7T [0 0 6 9] 01 3 &##BBJ©Sf #31 7 fc§3«©8£feS 
-7VK105)£#MU 'AAffift**J«-rs#'*©]B* 20 giJiVlf^l 0 CE«©»S;*«fc*tt**BS©« 

[0 0 6 3] (706)6»tUMM«103)fcT, \±iW&*. tt&©«Hi ((701)~(710)) tiyfiUiOft 

«J«r*#«OiiiaS4^S*©(101)CT»aSii&e JI(711)S;mfTLTSfTb&» (irfe&caBSiWfcT?*. 

MDatiflicft, *ft*ix©JBffittfc:-3^TttJ|t-*-- «iai»MS*©lii«*«ia^t»*T*T.-*-5.-**, = 

■woarfejx&fiSftNbfc-ra. zie%M7 * )v#(Dmmiimic^Ti±, #H¥8-8 

[0 0 6 4] (707);bs»^Tv Tt 1 - 7>it#¥g!(104). 1 2 6 8 -iftCTPxli bTV> 3©Tv C£T-(±6£B§!;£®B§ 
.Cfc-aT, ^^^©StifiUM/iSbfc^^^rfT-T 1 HI 3C;fcS*5#UI(701)~(710)fcfc, HI 

-7>(105)£#JjgU [HIB#tiS6'#©fe|S^©ft*fe 30 01Zj£ttZ®mbmb-?&Z<DT'®.m±'gt&i'Z. £fc 

*tt»u '^y^Twry-^Miosjtaa**-*..' : -is>faffl#a(iio)t*B-s«att, fcauBowsoH 

H 1 1 (c)©0OT-«U «tt«A*J:tfBK:.»ji6l/fe.2o 1 0 fc§3«toSfe£i£«ci5W--5!g 6 o^fi/7fflJ{il(: 

©;Vy^T->7"7 1 -7 r ;i/(105)S:#fiE-rs. *i-js-r £*©■?&&.; 

. X (E?iJ©*§£) #Na, Nb©A7-^l/>> h (H [0 0 7 0] 

1 1(d)) fcl^ffcffefrra. ^bT, IttttAtt5^ [^©a^] ##EflJJ-efciu ffl&fcjSbfcfl-SUi/-;^ 
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